Synopsis
It has been suggested that thyroxine (T4) is synthesized from the reaction between 3,5-diiodotyrosine (DIT) and 4-hydroxy-3,5-diiodophenylpyruvic acid (DIHPPA), which is formed by the action of 1-amino acid oxidase (Yip and Klebanoff, 1962) or peroxidase (Harrath, 1962) on DIT (Meltzer and Stanaback, 1961; Toi et aL,1963) . The nonenzymatic conversion of DIT to T4 in the presence of DIHPPA and oxygen was reported by several authors (Toi et al., 1963; Hillmann, 1956; Shiba and Cahnmann, 1962) . It is the purpose of the present study to investigate if the conversion of DIT to DIHPPA takes place also in the absence of any enzyme. Results 1) Enzymatic conversion of DIT On paper chromatography developed with n-butanol-acetic acid-H2O, DIHPPA migrates very close to the spot of T4. These two spots were combined together as a reaction product from DIT.
The yield of the reaction product calculated in terms of the ratio of the radioactivity of the reaction product to the sum of the reaction product and DIT was about 20% in the presence of thyroid microsomal protein. About The precise mechanism of the synthesis of thyroxine from diiodotyrosine has not yet been established. The following pathways have been proposed (De Groot, 1966) : 1) The formation of dityrosine by peroxidase attack (Gross and Sizer , 1959) . 2) 2,6-diiodobenzoquinone producted by the action of peroxidase on DIT is an intermetabolite of T4 synthesis (Ljunggren , 1963) . 3) T4 is synthesized through the coupling of DIT and DIHPPA which is formed by the action of 1-amino acid oxidase (Yip and Klebanoff, 1962) or of peroxidase (Harrath , 1962) on DIT (Fischer et al ., 1966) . 4) The oxidation of tyramine by monoamine oxidase provides hydrogen peroxide required for iodination of tyrosine and iodothyronine synthesis.
Among these hypothesis, the synthesis of T4 through the coupling of DIT and DIHPPA has been supported by more convincing evidences. DIHPPA was detected in the normal thyroid tissue (Haney and Lissitzky , 1962; Surks et al., 1968) . Nonenzymatic synthesis of T4 from the reaction between DIT and DIHPPA in vitro was reported by Hilmann , by Toi and by Shiba independently . The reaction possibly takes place also in vivo in physiological conditions. DIHPPA was chemically synthesized by Bergmann et al ., (1931) and by Tong et al., (1954) . However , the conditions used for the chemical synthesis were not so mild as might be expected for bio-synthesis .
The results of the present investigation reveal that DIHPPA was formed nonenzymatically with a considerably high yield from DIT in a simple medium containing pyridoxal and Cu++. Snell and Jenkens (1959) presented a schematical illustration of the catalytic effect of pyridoxal on the conversion of amino acid into the corresponding keto compound . The conversion of DIT into DIHPPA can also be explained by the same mechanism . Present data agree well with the results of Longenecker and Snell (1957) showing that Cu++ demonstrates the most potent action for chelation and catalysis in transamination reaction involving amino acid.
